Effects of mannose on Acanthamoeba castellanii proliferation and cytolytic ability to corneal epithelial cells.
Acanthamoeba trophozoites express a mannose binding receptor that facilitates adhesion of trophozoites to mannosylated proteins on corneal epithelial cells. This study was undertaken to determine the role that mannose stimulation has in the amoeba's growth, secreted products, and ability to desquamate the corneal epithelium. Acanthamoeba castellanii trophozoites were grown in peptone-yeast extract glucose (PYG) and PYG with 100 mM methyl alpha-D-mannopyranoside or galactose. The proliferation of trophozoites and cysts was examined by optical density and direct counts. The molecular weight of the mannose-stimulated protein was examined by SDS/PAGE. The cytolytic protein was purified by fast protein liquid chromatography (FPLC) size exclusion and ionic exchange and then tested for cytopathic effect (CPE) and collagenolytic activity in vitro. Collagenolytic activity was examined by zymography. Proteases and protease inhibitors were used to characterize the nature of the cytolytic protein. Methyl alpha-D-mannopyranoside inhibited the growth of A. castellanii by 50% (P < 0.05) and concomitantly induced a threefold increase in the formation of cysts. SDS-PAGE analysis revealed a mannose-induced protein of approximately 133 kDa (MIP-133). The MIP-133 protein was found to be highly cytolytic against corneal epithelial cells, but not human intestinal epithelial cells and also degraded collagen in vitro. Serine protease inhibitors abrogated both CPE and collagenolytic activity of the MIP-133 protein (P < 0.001). The results suggest that binding of trophozoites to mannosylated proteins on the corneal surface induces A. castellanii to secrete a approximately 133-kDa serine protease that kills both human and hamster corneal epithelium and degrades collagen.